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COBRA Background


Q EPA’s State and Local Capacity Building Branch 
supports state and local voluntary efforts to: 
X improve air quality and public health,

X increase energy efficiency (EE) and renewable energy,

X promote economic development, and


X lower GHGs.


Q With tools and analyses, we build S&L capacity 

to make informed decisions, maximize benefits

X Tremendous analytic gaps exist, particularly on the 

benefit-side of the equation. 
X Resource ($) gaps exist, too. 
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More COBRA Background


Q Wisconsin wanted help: WI Climate Change Action Plan 
called for significant amounts of fuel switching (coal to NG) 
and EE improvements in the electric utility sector. 
X Actions would reduce GHGs but, if implemented, they would also reduce 

air pollution which would yield human health benefits. 
X WI estimated the costs/savings, emission changes associated with the 

fuel switching and efficiency investments 
) Did not calculate the air quality (AQ) or human health impacts 

Q Under EPA Contract, Abt Associates, Inc analyzed AQ and 
human health effects, valued them for WI. 
X	 Analysis evolved into desire to give other states the ability to do their 

own “quick and dirty” assessment of health effects from air pollution 

reductions via a tool we’re now developing named COBRA. 
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What is COBRA?


Q The Co-Benefits Risk Assessment (COBRA) model
is a draft screening tool that inexpensively and
quickly estimates the air quality, human health, and
associated economic impacts of various state-level
emission reduction scenarios. 

)	 Model visually maps health effects by county for state, 
region, U.S. 

Q Beta models now exist for 10 states
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How Does COBRA Work?


Q User enters change in air emissions (e.g. Sulfur dioxide, nitrogen
oxides,,volatile organic compounds, particles, ammonia) 
X COBRA contains county-level 2007 business-as-usual (BAU) air 

emissions estimates 

Q COBRA 

X quantifies the associated change in particles 

) Using a simple air quality model used by EPA in previous analyses 
X calculates the change in health effects 

) Using concentration response (C-R) functions that link the change in particles 
with epidemiological studies 

X estimates monetary value of health effects avoided 
) based on direct medical costs, Value of statistical life, Willingness-to-pay, Cost-

of-illness values 
X visually maps benefits by county for state, region, U.S. 
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Human Health Effects in COBRA


Q Incidences avoided & their economic value:

X Mortality, Chronic Bronchitis, Non-fatal Heart

attacks, Respiratory Hospital
Admissions,Cardiovascular-related Hospital
Admissions, Acute Bronchitis, Upper Respiratory
Symptoms, Lower Respiratory Symptoms,
Asthma ER visits, Minor Restricted Activity Days,
Work Loss Days 

Q Incidences avoided:

X Asthma Effects - attacks, shortness of breath, & 

wheezing 
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Economic Values of Effects 
Health Incident 

Avoided 
Economic Value 

($2000) 
Source of Value 

Premature Death $6.0 million VSL 
Non-Fatal heart 
Attacks 

$66,000 – 141,000 Costs of Illness (COI) 
= Direct medical costs, 
opportunity cost (OC) 

Chronic bronchitis $340,000 WTP 
Hospital Admissions $7,500 – 23,000 COI = Hospital 

charges, OC 
ER visits $286 COI = Costs to the 

hospital 
Work loss days Varies WTP = County-specific 

median daily wage 
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Strengths of COBRA


Q Enriches discussion of co-benefits for states 
Q Easy-to-Use screening tool 

X Requires minimal inputs 
X Includes “canned” equations and approaches used by EPA in previous 

analyses 
X Detailed User’s Guide describes all assumptions and equations 

Q Flexible for User 
X Can enter data for a single county, group of counties, or statewide 
X Can enter reductions in absolute terms or as percentage change 

Q Inexpensive (free!) compared to rigorous air quality models 
X Results from COBRA approach have fared well in informal comparisons 

Q Quick to generate results 
Q Mapping of results facilitates visualization of impacts 

X Provides very localized health effects and valuations: county level 
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Weaknesses and Limitations


Q Model is beta tool, available for only 10 states 
Q Somewhat inflexible, too simple


X Limited Year for analysis (currently 2007 only)

X Inability to import own baseline

X Must use “canned” equations (C-R functions, economic values)

X Enables pollution changes for own state only


Q Air Quality (AQ) model is “quick and dirty”; pending revision 
X COBRA is best used as screening tool, followed up with comprehensive 

AQ analysis and health impact assessment 
X EPA OAQPS developing new AQ modeling approach that may be 

incorporated 
Q Relies upon inputs generated elsewhere 

X States may not have access to models to generate pollution estimates 
X Assumptions about statewide % reductions = oversimplification 
X To improve analysis, baseline should be calibrated with state & model 

expectations 
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Sample Scenario - NY Switch to 
Wind 
Q Suppose New York announces a shift to wind power 

that will reduce emissions in the electric utility sector 
by 10% in 2007. 

Q User needs to calculate emission changes (inputs): 
X Use other analysis or model - estimate reductions in pollutants 

from 10% reduction in state’s FF-based electricity generation 
) Using NY Energy Plan 2002, electricity demand for 2007 = @169,020 GWhs; 

•	 @48% from FF combustion = 81,299 GWhs *10% = 8,129 GWhs reduced 
•	 Plan projects 2007 SO2 = @160K tons*10% = 16K; 2007 NOX emissions = @ 70K tons 

*10% = 7K  
)	 User could look to energy models = possible sources for inputs 

• e.g. Integrated Planning Model, Energy 2020, others? 

X OR enter statewide reduction as percentage (10%) into COBRA 
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Input-related Challenges


Q COBRA does not tell you the correct amount of 
wind or other renewable energy source necessary 
to achieve 10% reductions. 

Q Specifics about geographic location of reductions 
and fuels displaced would enhance analysis 
X Assumptions of 10% reduction across state will yield 

different results than targeted reductions in particular 
counties 

X What fuel will be displaced?  At what plant?  In what 
county is the plant? 
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* Assume 
a 10% 

reduction 
across all 
pollutants 
or enter 
absolute 

reductions 
estimated 
elsewhere 
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COBRA 2007 Health Results for NY & 

US: 5-10-15-20% Reductions in NY


% Reduction 
in NY FF 
Electric 

Emissions Re
gi

on
Mortality Chronic 

Bronchitis 

Nonfatal 
Heart 

Attacks 

ER 
Visits 

WLD Asthma 
Attacks 

5% 31 22 60 22 4247 716 

10% US 
61 44 120 44 8490 1432 

15% 92 66 180 66 12734 2147 

20% 123 87 241 88 16976 2863 

5% 13 9 27 8 1802 305 

10% NY 
26 19 53 16 3601 610 

15% 39 28 80 24 5400 915 

20% 52 37 107 32 7198 1220 

21 



COBRA 2007 Results for NY & US : 
5-10-15-20% Reductions in NY 

NY FF Electricity 
Change 

Benefits (2000 $) 
NY US 

-5% $266,764,788 $6,647,359,035 
-10% $533,039,058 $13,287,709,964 
-15% $799,250,433 $19,926,290,570 
-20% $1,065,374,949 $26,562,659,693 

2007 PM2.5 SO2 NOX NH3 VOC GWhs 
NY Base* 3,458 188,380 66,297 123 624 81,299 
Reductions 

-5% 173 9,419 3,315 6 31 4,065 
-10% 346 18,838 6,630 12 62 8,130 
-15% 519 28,257 9,944 19 94 12,195 
-20% 692 37,676 13,259 25 125 16,260 

* Base Case Sources: Tons of Emissions  = COBRA; GWhs of fossil fuel 
generation based upon estimates in NY State Energy Plan 2002    

(not COBRA) 
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Next Steps


Q Model refinement

X Air quality modeling approach


X Design, features


Q Formal technical peer review - late 2004? 

Q Figure out ways users can improve input data

X	 identify for users tools, approaches to figure out where 

reductions might geographically show up (e.g. which 
power plant, county, etc) 
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For More Information


Q Contact:

Denise Mulholland 
US Environmental Protection Agency 
State and Local Capacity Building Branch 
1200 Pennsylvania Ave, NW (6205J) 
Washington, DC 20460 
202-343-9274 
mulholland.denise@epa.gov 
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